Human 4-1BB (CD137) signals are mediated by TRAF2 and activate nuclear factor-kappa B.
Human 4-1BB (CD137), a member of the tumor necrosis factor receptor (TNFR) superfamily, costimulates T cell activation. No apparent intrinsic kinase activity is seen with 4-1BB, which suggests that 4-1BB-associated molecules may be involved in 4-1BB-mediated signal transduction. We found that tumor necrosis factor receptor-associated factor (TRAF) 1, TRAF2, and TRAF3, all interacted with the cytoplasmic domain of 4-1BB. Mutation analysis showed that TRAF1, TRAF2, and TRAF3 were associated with one of two runs of acidic residues found in the cytoplasmic domain of 4-1BB. In addition, 4-1BB cross-linking with TCR signal in Jurkat cells and overexpression of 4-1BB in 293 cells were able to induce activation of the nuclear factor-kappa B (NF-kappa B). 4-1BB-mediated NF-kappa B activation was inhibited by a dominant negative-TRAF2 or -NF-kappa B-inducing kinase (NIK). These data suggest that 4-1BB functions may be mediated by NF-kappa B activation, which requires a TRAF2/NIK pathway.